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ACRONYMS

BMP¢ Best Management Practice

BWBc¢ Blue Water Baltimore

CWA¢ Clean Water Act

DEPSBaltimore County Department of Environmehotection and Sustainability
DPWcDepartment of Public Works

EPAc U.S. Environmental Protection Agency

GISg Geographic Information System

LAc Load Allocation

LBS¢ Pounds

MDE¢ Maryland Department of the Environment

MD DNR; Maryland Department of Natal Resources
MDP¢ Maryland Department of Planning

MOS¢ Margin of Safety

MS4¢ Municipal Separate Storm Sewer System

NDPES& National Pollution Discharge Elimination System
PATMH; Patapsco River Mesohaline

SHA¢ State Highway Administration

SWAR; SmallWatershed Action Plan

TMDL¢ Total Maximum Daily Load

WIP¢ Watershed Implementation Plan
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DEFINITIONS

Best Management Practices (BMPhe practice or combination of practices that are determined to be the most
effective, practicable means of preventing or reducing the amount of pollution generated by point and nonpoint
sources to a level compatible with water quality goals. BMPs diratkin 40 CFR 122.2 as schedules of

activities, prohibitions of practices, maintenance procedures, and other management practices to prevent or
reduce the pollutiorof waters of the United States.

Nonpoint SourceDiffusesources of pollutiorthat are not otherwise channeled through a point source in the
environment These sources may be large or small,thay are generally numerous throughout a watershed.
Nonpoint Sources include urban, agricultural, or industrial areas, roads, highwagtuction sitesand
recreational boating activities. Nonpoint Source pollution osg@ar roundwhenrainfall, snowmelt, irrigation,

or any other source of water runs over land or through the ground, picks up pollutants from these numerous,
diffuse souces and deposits them into rivedskes, and coastal waters

Permittee Any permittee or cgpermittee of a stormwater permit.

Point SourceAny discernible, confined and discrete conveyance, including but not limited to any pipe, ditch,
channel, tunnelor conduit from which pollutants are or may be discharged. This term does not include
agricultural storm water discharges and return flows from irrigated agriculture.

Recyclable materialdaterials designated by thedpartmentof Public Works for sepate collection by the
Department for processing and return to the market place in the form of raw materials or products. These
include: nonfood-contaminated paper and cardboard; emptied food containers made of alumisteal or tin;
bottles and jars mael of clear, brown, or greencolored glass; and appropriateagles of plastis.

Total Maximum Daily Load (TMDB)TMDL for a given pollutant and waterbody is composed of the sum of
individual waste load allocations (WLAS) for paiotirces and load albations (L&) for nonpoint sources and
natural background conditions. In addition, the TMDL must include a margin of safety (MOS) to account for
uncertainty in the relationship between pollutant loads and the quality ofrdaiving waterbody.

TMDL TargetQuantitative value used to measure whether the applicable water quality standard is being
attained.

Trash In this documentd (i NJ'sa@n&nénadg litter. For purposes of this TMtash can be defined gmoint
source (WLA)small trashthat could reasoably enter the MS4 through a street level storm drain system (like
litter, bottles, anctigarette buttg, and nonpoint source (LA) ather trashthat isgenerally discharged by direct
dumping(car bodies and parts, carpets, construction debris, and)tifdsshexcludesorganic materials like
sediment and vegetatian

Wasteload allocation (WLAJhe portion of a receiving water's loading capacity that is allocated to one of its
existing or future point sources of pollution

Water gquality standarddDesignatsthe uses to be protected (e.g., water supply, recreation, aquatic life) and
the criteria for their protection (e.g., how much of a pollutant camter a water body without impairing its
designated uses).
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EXECUTIVE SUMMARY

On January 5, 2018e United States Environmental Protection Agency (EPA) approvedbg entitled

¢Total Maximum Daily Loads (TMDL) of Trash and Debris for the Middle Branch and Northwest Branch Portions
of the Patapsco River Mesohaline Tidal Chesapeake Bay Segaitimipi® City and County, Marylahdd L y
compliancewith the MS4 permit, thiBaltimore CityTrash TMDL Implementation Plan has been develaped
presentstrategies to meet the Total Maximum Daily Load (TMDL) waste load allocations.

Specificallythis planwill provide the City basis to:
1. Meet TMDL Waste load Allocations (WLAS) approved by the Environmental Protection Agency (EPA).

2. Educate and involve residents, businesses, and stakeholder groups in achieving measurable water
guality improvements.

3. Establish&B L2 NI AYy3d FNIYSE2N] GKIFIG oAttt 6S dzASR F2NJ |
Pollutant Discharge Elimination System (NPDES) MS4 Permit.

4. ldentify necessary maintenance, adaptive management, staffing, and financial strategies to implement
the Trash TMDL Implementation Plan

Baltimore: Existing Conditions and Challenges

The trash TMDL is only related to a portion of the City and Baltimoretg,apecifically theMiddle Branch and

the Northwest Branclof the Patapsco RiveiTherefore, the trash TMDL only affects the Gwynns Falls and Jones
Falls watersheg] and a portion of the Baltimore Harbor watershed.

Unlike other pollutants regulated under existing TMDL programs which may have natural occurrences, trash is
completely dependent on human population and subsequent behavior. The City is densely populated, with a
largeportion of rental or transient commiuities. The City is characterized by a high amount of impervious area
(over 45%) with large public green space clustered along existing streams. The density of development, coupled
with highly compactedlay soils increase runoff within the streets andesims, thereby increasing the potential

to carry trash into the waterwaysvacant properties also attract illegal dumping within communities

alye 2F GKS /AaAGeQa aidNBlyYa NB O2y@SeSR (GKNRe@IK LJAL
years in age and failing. Additionally, the City is unable to manage and fund infrastructure improvements when
approximately 14,000 City lots are vacant, and 19% of Baltimore households live below the poverty line.

Six Pillars of Practical Watershedahing

In developing this plarthe Cityuse® t | QgL ONRA GSNA I ¢ F2NJ ¢ ( SCGuidanSeRor 34 S 4
Developing Stormwater Wasteload Allocation Implementation Plans for Trash / Debris Total Maximum Daily
Loads(MDE, 2014) to develop thi¥'ILJt SYSy G GA2Y tfl y® |l RRAGAZ2Y I ffes 5i
2F tNIOGAOIE 21 GSNAEKSR tflyyAy3ae G2 :3dzARS GKS RS@Sft
1. Plan for more projects than you needdentify additional projects as a contingency for thégoral

Implementation Plan. These additional projects rhatructural practices to supplement the nen

structural practices that have proven to be less effective than anticipated or were unable to be

implemented due to resource limitations. The idertifion of additional projects can serve as an

opportunity for engaging private partners in installation and/or funding.

2. Plan for resources that will affect funding needslany structural debris collection systems are not
manufactured locally, so supplyansport and compatibility with existing storm drain systems will be a
factor. Additionally, land acquisition and labor costs will be factored into the project selection.

3. Plan to maintairg No structural projects will be included in the ImplementatidarPunless the
resources to maintain the projects are also identified.
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4.

Plan to be part of a bigger pictuceThe schedule of implementation should incorporate other capital
projects or public programs to effectively coordinate available resources aitdriterruptions to the

community. This pillar also applies to education and outreach strategies to avoid creating duplicitous or

conflicting messaging and communications.

Plan for effective public participationEducation and outreach strategies shifbcus on meaningful
Sy3alr3asSySyids a2 adl{1SK2ft RSNa OFly lFaairad Ay GKS
waterways. Effective public participation also means sustainable communication techniques.

Plan to adapt, Implementation Plansra not meant to remain on the shelf. These plans may be
modified based on (a) Research and trends that may affect prioritization criteria; (b) Changes to
regulations and legislation; and (c) Innovations in structural technologies.

Meeting our Goals
To neetthe goalof 100% reduction of the WL #he City wilusea diverse approach, including the following:

T

Installingdebris collectiorprojectsin-line and at the end of pipe to capture trash within public storm
system

Employing a variety of operationptograms such as mechanical street sweeping, preventive inlet
cleaningand routine waterway cleaningnd

Fosteringpartnershipgo encouragditter reduction and increased recyclingoupled with an increase in
environmental stewardship within theommunities.

The City will employ a twpart, three-phase strategy to meet the WLAhe first partwill employ projects and

programs to capture trash as a stop gap measure. Project installation and program expansion will occur over a

ten year periogdwith another 10 years of operations and data collection to validate trash loading rates. By FY
2035, the City expects to phase out some of the collection devices and decrease the level of program service.

The second part of the plan will be concurrent wiiile first, employing partnerships as a sustainable metfurd
compliance with the trash TMDL. The inibayear phase will be to initiate education and outreach pilots, while
creating and testing antitter campaigns. The pilot programs would be expethdver the nexb years. After

10 years, the education and outreach programs would be modified based on data collected from surveys and
collection data.

Final Document 1/4/a 8
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1 Introduction

On December 27, 2013, the Maryland Department of the Environment (MDE) reissued a National Pollutant
Discharge Elimination System (NPDES) Municipal Separate StormSysteen (MS4)dPmit to the City of
Baltimore. ThéViS4Permit requiresthe Citydevelop & implementation plan within onél)year of the Trash
TMDIQ A& I LSLINRIZNIIEK S NI 3BESPErmiiirég8ired th€ilydo Manage, implement, and enforce a
stormwater management program in accordance with thea@lé/ater Act (CWA) and corresponding
stormwater NPDES regulations, 40 CFR Part 122. The following conditions are required:

1. Effectively prohibit pollutants in stormwater discharges or other unauthorized discharges into the MS4
as necessary tocomplywith M& f  YRQA NBOSAGAY3A 4l GSNI ljdzZ t AGe &l

2. Attain applicable waste load allocations (WLAS) for each established or approved Total Maximum Daily
Load (TMDL) for each receiving water body, consistent with Title 33 of the U.S. Code (USC)
§1342(p)(3)(B)(iiid0 CFR §122.44(k)(2) and (3); and

3. Comply with all other provisions and requirements contained in this permit, and in plans and schedules
developed in fulfillment of this permit.

On January 5, 2018e United States Environmental Protection Agency (Eppioaed thereport entitled

¢Total Maximum Daily Loaq3MDL)of Trash and Debris for the Middle Branch and Northwest Branch Portions
of the Patapsco River Mesohaline Tidal Chesapeake Bay Segmemipi@aBtity and County, MarylahdTMDL

isa regulatoryterm usedin the U.S. Clean Water Act, describing a value of the maximum amount of a pollutant
that a body of water can receive while still meeting water quality standandhis case, the pollutarih
considerations trashand debris

The Trash TMDE expressed gsoundsof trash that must be captuk prevented from entering, or removed
from the water body. While this TMDL includes upstream watersheds located in Baltimore County, the
following Implementation Plan will be applicable only to thosesarwithin Baltimore CityCompliance withhe
TMDLwill alsosatisfy the narrative water quality standards for trash in Marylawhile this Implementation
Plan include measurable outcomes that meet both regulatory requirements and cust@atsfaction
expectationsit is not a plan to addreske desireof zero trash in the waterway Ths ImplementationPlan will,
however, complement other waste reduction efforts in Baltimore City, including the SustainabilifgHelan
Healthy Harbor Plarand the Drive to 35% (Recyclipgbgram

Notethat while the TMDL target areanly covers a portion of the Citynany of theTrash TMDprograms and
partnershipsare proposed for Citwide implementation and will benefit areas outside the TMDL waterghe
boundaries.

CFEGAY2NB /AdGeQa ¢ NI dKivided ibtdten (1Oy $S6ti6nY Syl dnIAgpangixt t £ |y

1. Introduction¢ sets the stage for thémplementation Plan (IP) and outlines the various sections of the
Plan

2. Backaground; provides an overview of the TMDaxisting conditions, current initiatives, and other
information that form the basis of decisianaking.

3. Plans, Reports, and Surveysummarizeghe various plans, reports, and studies that were reviewed,
analyzed, and refenced in making recommendations for the IP

4. Current Trash Practicedrash collection and prevention practices being employed by DPW and others
as of the writing of the IP.

! MDE, Trash TMDL, p. 37
Final Document 1/4/6 9
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5. ImplementationPlan Development includes an overview of the IP developmeahedule, gap analysis
based on current practices, and methodolodiest will be used to calculate Waste Load Allocation
(WLA) reductions in Section 6.

6. Projects, Programs, and Partnershipsutlines the strategyor executingthe Implementation Planwith
more detailed description of the various practices that will be implemented to meet the reduction goal

7. Tracking andReportingc includes the milestones schedule and other requirements for tracking progress
of the IR

8. Adaptive Management the plan forevaluating and adjusting the implementation plan.

Financial Strategy funding sources and strategies for financthg implementation and mainenance
of the projects programs and partnerships

10. Resources list of resources, publications, and websiteferenced.

11. Appendiceg; this section includethe Annual Trash TMDLSs, Project Selection Criteria, and WLA
Calculations.

Final Document 1/4/a 10
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2 Background

2.1 RegulatoryOverview

MDE listed the Patapsco River Mesohaline Tidal Chesapeake Bay Segment (PATMH) as impaired by trash and
debris in 2008. Specifically, the listing was limitethewd K2 NBf AyS 2F (G(KS daARRfS . NI
Bar Park to the Harbor Hospital Centextending westward and the Northwest Branch from the Hull Street Pier

G2 [/ FyGz2y 2 H(MCERFLNBuSdsequent tiddh fnonitoring studies were conducted by the City and
Baltimore County in 2010 and 2011 to provide diatathe Trash TMDL Thebaseline loads and subsequent

TMDL allocations aneresented in the Final TMDL document (MDEAQGhd are split into twd@2) types:1) the

Total Wastdoad Alocation (WLAjrom point sourceswhichincludes any items small enough to have traveled
throughthe storm sewer system; and 2) thedd Alocation (LAJrom nonpoint source, whichincludes lager

items. There is also a 5% MargirGafety (MOS) added to these values.

Point source baselin@VLA)oading ratedor the City were established using tldata collectecbetween

January and September 20aifive (5) stormwater outfalls two (2) within the Jones Falls watershed and three
(3)within the Gwynns Falls watershddo stations were sampled within the Baltimore Harbor watershed due to
severalfactors, including: lack of accessibility, very high wet weather flow rates, and the limitation of significant
subwatershed sizes.HE trash sampling data was normalized by inches of precipitation, based on the strong
correlation between traslin the watewaysand rainfall.Due to thelimited number of stations and the
overwhelmingly dominant type of land use (urbaMDE decidedo combine data from all sites to produce a
single urban land use loading rate the City. Therefore, he urban land use loaa rateis used for all acreage

in the City, excluding théorestedareas of Gwynns Falls and Jones Raltéch useBaltimore Count{ @rest

land use loading raje

In establishing the nopoint source baselin@_A)loading rate, only items that are cddgred too large to enter

the stormwater system through stredével storm drains were counted. It is generally assumed that these larger
itemsareintentionally and illegally dumped into the watershed. While it is understbatlsmaller items enter

the storm sewer via street level storm drains and are transferred to the impaired shorelisapitas clear how
larger dumped items are transported. While dumping is generally considered a land based ptatdem,

debris hashe potential to be transfeed into the stream system by rainfall or other means. Therefore, for the
purpose of this TMDL, all nonpoint source loaghether in Baltimore City or Baltimore County, have the same
loading rate

TMDls quantify the pollutant load that caanter a waterbody during a specific length of time while ensuring
the attainment and maintenance of water quality standardsnlike other TMDLshe Trash TMDéxpresses the
guantity of trash that must be removed, captured, or prevented from entering the watez.annal and daily
baseline loads assigned for the City are shown in Thblde baseline loads weralculated as an average
(because of high seasonal and annual variability) of the measured or estimated removaldyethe WLAS
FaaA 3y SR (i 2 petnmit\lill be dsédacatermaide the reduction gdal compliance with the TMDL,
'y R KSNB T RMNBermit. KTRis dambuintéd@ea not include soureegcluded fronthe CiQa  a { n
permit, such asndustrial permitted facilities and other privafgopertiesthat are covered by existing
stormwater permits Additionally,any upstream practices thatere already in place (e.g. street sweeping,
volunteer clearups, trash nets, etcduring the trash monitoring studiesre inherently captured in this lsaline
rate. Therefore, the TMDL value to be removeth addition to trash already being removed of September
Hamm oflrad RIFEGS 2F GKS /AdeéQa GNIakK Y2yAdz2NRyYy3a addzR

TheTMLCLis composed of the sum of individual WLASs for point sources and LAs forimbsparces. In
addition, the TMDL must include a Margin of Safety (MOS), implicitly or explicitly, to account for any uncertainty
in the relationship between pollutant loads and the quality of the receiving waterbody (WLA + LA + MOS).
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(Appendix A)Underits MS4 Permitthe Cityis responsible for the WA+ (some percentage of the M@S)
However, DPW anticipates that the practices identified in this document will also help to reduce loading from
non-point souces, such as illegal dumping.

Tablel: Summanof Baseline Loads and TMDL for the City of Baltimore

Watershed Annual WLA Annual TMDL Daily WLA Daily TMDL
(Ibs/yr) (Ib/yr removed) (Ib/day) (Ibs/day removed

Baltimore Harbor 42,869.4 45,012.9 117.4 123.3

Gwynns Falls 93,519.3 98,195.3 256.2 269.0

Jones Falls 81,107.0 85,162.4 222.2 233.3

Total City 217,495.7 228,370.6 595.8 625.6

Note: TMDL= WLAX 5%(MOS)

2.2 Watershed Description

The PATMIik a tidal estuary, or embayment, located on the western shore of the Chesapeake Bay. The total
watershed draining to PATMH covers 1,514 square kilometers (km2), or 374,040 acres, and spans Baltimore City,
Carroll, Howard, Anne Arundel, and Baltimore GQms Only two specific segments within the PATMH are listed

as impaired for traslq the Middle Branch and the Northwest Brancithe TMDL assumed that the source o th

trash causing the impairment was primarily generated in the upland watershedmyamthe tidal shoeline of

the Middle Branch and Northwest Brancf.herefore, the spatial extent of the TMDL included all areas directly
draining to the impaired shoreline. This spatial extent incluithede Maryland &digit watershedsGwynns

Falls, Joes Fallsand a portion oBaltimore Harbor The 8digit watersheds are shown in Figute The spatial

extent of the TMDITMDL boundary are& shown in Figur2. Approximately60% of the entire area of

Baltimore City is included in the Trash TMDL.

Although the impaired area receives drainage from bibth City and Baltimore Countyhis Implementation
Plan will onlyaddresghose areas within Baltimore Cityhile the entire drainage arefor the Baltimore Harbor
watershed iswithin in the City,only 31.5% of the Gwynns Falls watershed (apnately 13,230 acres) and %/
of the Jones Falls watershed (approximately 24,790 acres) are located in Baltimaré\Cityree watersheds
are highly urbanized with a mixture of dense residential, commeraostifutions, and parks. Eleven percent
(11%) of the Gwynns Falls watershed and 9% of the Jones Falls watershed are forested.

The Middle Branch of the PATMH drains a small amount of the Baltimore Harbor Watewithetthe majority

of the drainage to the tidle Branch from the Gwynns Falls watershedich includes the sulvatershed WS

263 The area surrounding the Middle Branshprimarily active or remnanhdustrialareas including Carroll
CamdenSpring Gardeand Westport, with very little land access to the water. Middle Branch Park provides the
most access to the water, along with Swann Park and the Gwynns Falls Frdil.éi A Y2 NB Qa Y|l 22 NJ alL
and the Casino are also located adjacent to the Middénéh

Theshoreline of theMiddle Branch tends to be naturalizeaid irregulay with vegetation, open shore, wetlands,
and riprap. Similarlywhere the Gwynn&alls meets the Middle Branch is a wide and has no outfall strycture
unlike where the Jones Faimeets the Inner Harbor. The Middle Braweties n depth from 1 to 15 feetin

2MS4 Permit, Part Ill, MDE, 2013 afdish TMDL, MDE, 2015, p. 39
3 Watershed Assessment, PB 2010
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7

LI NI A Odzf F NE GKS FNBF y2NIK 2F GKS GNBadtS oNARISI |
Branch, with mudflats due to sedimentation. Thiscanmake gfeh y 3 (G KS | NSI RAFTFAOdzZ (=
skimmers require at least 4 feet of draft, and therefore cannot effectively maneuver in shallow areas.

Additionally, he weak and variable tidal currents of the Middle Branch are generally not sufficieagkro
move floatable trash into the main branch of the Patapsco River. Instead, trash accunomatesrelinesand
wetlands causing environmental damage and detracting from dlesthetics of the areaThe natural shoreline
and covedend to capture tte trash, where it accumulates over time.

TKS b2NIKgSald . NIyOK 2F (GKS t! ¢al AadndCaktéh whtefomtii A 2y 2
drains from the Baltimore Harbor Watershed, in particular the area known as the Harris Creek Watershed (WS
246), which extends as far north as Clifton Park. The remaining drainage is from the Jones Falls Watershed. The

F NBlF adz2NNRPdzyRAy3 (GKS b2NIKgSal .-dplangad such as Bé Diakrovn a 2 Y S
and Inner Harbor East, as well aatarfront residential and commercial. Unlike the Middle Branch, the

Northwest Branch of the Patapsco is very accessible, with a waterfront promethaalg most of the edge. Also

unlike the Middle Branch, the shoreline of the Northwest Branch is primasikhbaded, with few areas of

natural shoreline

* Middle Branch of the Patapsco River, Trash Management @lzastal Estuarine Hydrology & Hydraulics Engin@e37)
Final Document 1/4/ 13



Baltimore City Trash TMDL Implementation Plan

Patapsco River

Figurel: 8digit Watersheds (Source: Watershed Needs Assessment)
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2.3 Existing Conditions

Trash is not a naturally occurring pollutant; it is the result of human behdvigtRS NE G F Yy RAY 3 . | £ (A
neighborhood structure, population trends and homeownership, and infrastructure {mmahe and natural) are
importantin the development of the Imphaentation Plan and the targetingf specificpracticesand locations

2.3.1 Neighborhoods

Baltimore is known as a city of
neighborhoodsCurrently there

are about 245 neighborhoods
throughout the city, some only a
few blocks in size while others
have tens othousands of

residents . I £ GAY2NBQa
neighborhoods have been
aggregatednto Community
Statistical Areas (CSAs) as away to
easily collect and track data. The
Baltimore Neighborhood

Indicators Alliance (BNIA) has
identified 55 CSAs using clusters of
Censs Tracts that correspond to
FEOGAY2NBQa YySAIKO2NK22RaAE
boundaries Figure3). Forty-two of
the CSAs are located totally or
partially in the TMDL are&or the
purposes othis Implementation

Plan both the CSAs, as well as
neighborhoodswill be referenced
for targeting practice$

Figure3: Map of CSA (BNIA, 2012)

® http://livebaltimore.com/neighborhoods/
® b L Vi &igns 1Peport, mapped according to the Community Statistical Areas.
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